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Summary
This report summarizes the previous two years of activity, at the Technion, of what was actually a five year project involving one Israeli and three US principle investigators, and covers those aspects of the project in which the Israeli PI was most active during the past two years.
The US part of the project, under Award FA9550-11-1-0216, ran from the period 10/1/2011-09/30/2016. A comprehensive report for this award, which covers the full five year period, and includes the contributions of both the US and Israeli teams, has recently been submitted to AFOSR. The Israeli part of the project also ran over five years, under Award FA8655-11-1-3039 for the period 09/1/2011-08/31/2014, and under FA9550-15-1-0032 for the past two years.
Due to the existence of the full US report, and a final performance report for the first three years (submitted two years ago) of the Israeli part of the project, this current report will not repeat the material of the the earlier ones, but rather give a brief sketch, and detailed listing, of the activity at the Technion over the past two years. As such, it represents a subset of the 5-year US report.
Progress over the past two years has been substantial. The Israeli team continued to work closely with the US PI's, and most of the topics outlined in the original were brought to a successful conclusion. The topics of central interest to the Israeli team were in the areas of the statistics of random functions, random complexes, and random manifolds and embeddings.
In addition, in 2013 significant additional funding for related research at the Technion was obtained from the European Research Council. While the ERC and AFOSR projects are quite distinct, the personnel involved have both common and complimentary interests, and the resultant synergy between the two groups is supportive to both.
Objectives
Recall that the Stochastic Algebraic Topology and Applications (SATA) project aimed to exploit recent advances in the complementary areas of topology and stochastic processes to tackle a wide range of data analytic problems of broad importance. Treating data topologically is crucial in scenarios in which it is important to detect, localize, and perhaps perform an initial classification of objects without attempting to completely characterize them. Adding DISTRIBUTION A. Approved for public release: distribution unlimited. a stochastic element allows for the almost pervasive situation in which the data itself is imperfectly observed, due to the presence of background noise. As current probabilistic and statistical methodology is ill-suited to detect such qualitative structures, the project aims to develop generic stochastic models whose topological structures are amenable to mathematical analysis, as a first step towards implementation of a broader, more quantitative program. Core topics include random functions on manifolds, random manifolds created by random embeddings, and random manifolds arising in machine learning, along with their theoretical and practical interplay.
Status of Effort
SATA was basically a mathematics based project, and the methods were hard analysis supplemented with, and often motivated by, computation. The core "raw material" for this project is therefore appropriate manpower, which we were successful in drafting at the level of graduate students and postdocs. Some of these are partially funded under SATA, but all benefit from the inter-and intra-disciplinary atmosphere at the Technion and, more globally, with the US side of the project. All of the US collaborators spent time at the Technion during the past two years, and the Israeli PI visited the US. All of these visits have done much to motivate, educate, and stimulate the Technion team.
Accomplishments/New Results
The detailed 5-year report put in by the US side of SATA listed the following areas, and described contributions to each of them. Rather than repeat the details if the full report, it is merely noted here that the main contributions of the Israeli team were to areas 1, 2, 3, and 4e. However, as noted in the full report it has "not always been able to separate the work done by the American group from the Israeli team", and contributions of both Israel and US team members to almost all the areas typically followed from, often informal, discussions.
Training of Graduate Students and Postdoctoral Fellows
The entire five year period was very active in terms of graduate students and postdoctoral fellows. Over the past two years Dr. Takashi Currently Postdoctoral Scientist, Laboratory for Topology and Neuroscience. EPFL.
Interactions/Transitions
In addition to the basic research described above, there has been considerable dissemination of the basic ideas of SATA at a number of venues. Major conferences at which Adler spoke over the last two years, or is invited to speak in the near future include: 
